Pharmacokinetics and metabolism of intravenous doxapram in horses.
The pharmacokinetics and metabolism of doxapram in horses administered intravenous (iv) doses of 0.275, 0.55 and 1.1 mg doxapram/kg bodyweight (bwt) were investigated. Plasma doxapram concentrations decreased rapidly after drug administration and the disappearance of doxapram from plasma was best described by a polyexponential equation. Median values of total body clearance were 10.9, 10.6 and 10.9 ml/min/kg bwt for the three doses and were independent of dose. The steady-state volume of distribution was approximately 1,200 ml/kg bwt and the median biological half-life ranged from 121 to 178 mins. Plasma protein binding of doxapram ranged from 76.0 to 85.4 per cent. The blood:plasma doxapram concentration ratio was approximately 0.8 and the affinity of the red blood cells for doxapram ranged from 2.0 to 2.8 indicating sequestration of doxapram in erythrocytes. Renal clearance of doxapram was a minor route of elimination. Metabolic clearance of doxapram appeared to be a major route of elimination. Four metabolites of doxapram were isolated from urine and were identified. The metabolites were: a) 1-ethyl-4-[(2-hydroxyethyl) amino]ethyl-3,3-diphenyl-2-pyr-rolidinone, b) a glucuronic acid or sulphuric acid conjugate of 1-ethyl-3-(hydroxyphenyl)-4-(2-morpholinoethyl)-3-phenyl-pyrrolidinone, c) 3,3-diphenyl-4-(2-morpholinoethyl)-2-pyrrolidinone and d) 1-(2-hydroxyethyl)-3,3-diphenyl-4-(2-morpholinoethyl)-2-pyr-rolidinon e. The rapid disappearance of doxapram from plasma immediately after iv administration was attributed to redistribution of the drug from plasma to other tissues. The short duration of clinical effect from doxapram may be attributed to redistribution of the drug from plasma and other well-perfused tissues, such as the brain, to less well-perfused tissues such as the skeletal muscles and adipose tissue. Continuous or repeated administration of doxapram could prolong the duration of clinical effect because re-distribution is less important as steady-state conditions are approached.